Hyaluronic acid blocks porcine pancreatic elastase (PPE)-induced bronchoconstriction in sheep.
We previously showed that inhaled porcine pancreatic elastase (PPE) causes bronchoconstriction in sheep via a bradykinin-mediated mechanism. Hyaluronic acid (HA), in vitro, binds and inactivates airway tissue kallikrein (TK), the enzyme responsible for kinin generation. Therefore, we hypothesized that in vivo, HA should prevent PPE-induced bronchoconstriction by binding and inactivating TK. To test this, we measured pulmonary resistance (RL) in allergic sheep before and after inhalation of PPE alone (500 microg) and after pretreatment with either inhaled HA at 70 kD, designated low molecular weight (LMW)-HA or 200 kD, designated high molecular weight (HMW)-HA at different concentrations. Inhaled PPE increased RL 147 +/- 8% over baseline values and this effect was associated with a 111 +/- 28% increase in bronchoalveolar lavage fluid (BALF) TK activity. HA blocked the PPE-induced bronchoconstriction and the increase in BALF TK activity in a dose- dependent and molecular weight-dependent fashion. HA alone had no effect on RL. Instillation of PPE in the lung increased kinin concentrations in BALF, a result consistent with the PPE-induced increase in BALF TK activity. Our findings show that HA blocks PPE-induced bronchoconstriction in a dose-dependent and molecular weight-dependent fashion by a mechanism that may, in part, be related to inhibition of TK activity and the formation of kinins.